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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to semiconductor devices, such as rectifier diode of the 

structure which the semiconductor device fixed to the metal support plate. 

[0002] 

[Description of the Prior Art] Rectifier diode may be constituted as shown in drawing 1 . the 
cylindrical lead which the silicon diode chip 2 has fixed by brazing filler metal (solder) 3 in this 
drawing 1 to one principal plane of the dished metal support plate 1 which consists of copper, and 
has a header unit 4 in the upper surface of the diode chip 2 — the member 5 has fixed by brazing 
filler metal (solder) 6 The shelter-tree fat covering object 7 which consists of silicon rubber so that 
the diode chip 2 and a header unit 4 may be included is formed in one principal plane of a support 
plate 1. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, when the thermo cycle (recurrence of an 
elevated temperature and low temperature) was added to the semiconductor device of drawing 1 
many times, the electrical property of the diode chip 2 might fall. By adding a thermo cycle 
repeatedly, this is considered because the mechanical stress which originates in the expansion 
coefficient difference of the diode chip 2 and a support plate 1, and is produced is applied to the 
diode chip 2 or brazing filler metal 3. As a means to solve this problem, it is possible to bring the 
expansion coefficient of a support plate 1 close to the expansion coefficient of the diode chip 2. 
Specifically, it is possible to make a support plate 1 into the three-tiered structure of copper, an 
Invar, and copper. An Invar is one sort of nickel steel and is Fe. 63.4%, nickel 36%, Mn 0.4%, C It 
consists of 0.2%. The coefficient of linear expansion of an Invar is 1.2xlO-6K-l, is smaller than 
coefficient-of-linear-expansion 16.2xlO-6K-l of copper, and has a value near coefficient-of-linear- 
expansion 4.1xlO-6K-l of silicon. Therefore, if an Invar is used, reduction of mechanical stress can 
be aimed at. However, rather than copper, it is a low and, as for the thermal conductivity of an Invar, 
the thermolysis effect of a support plate 1 is spoiled. 

[0004] Then, this invention aims at degradation by the thermo cycle offering the semiconductor 

device in which the thermolysis property is excellent few. 

[0005] 

[Means for Solving the Problem] It is involved in the semiconductor device characterized by for this 
invention for attaining the above-mentioned purpose consisting of that to which the aforementioned 
base material carried out strip processing of a copper particle and the particle of nickel steel to a 
metal base material and the metal aforementioned base material in the semiconductor device 
equipped with the silicon semiconductor device which fixed by brazing filler metal, and for the 
aforementioned nickel steel having the coefficient of linear expansion near [ copper ] silicon, and 
having low thermal conductivity rather than copper. 
[0006] 

[Function and Effect of the Invention] In this invention, nickel steel with a small coefficient of linear 
expansion is contained in a base material in the configuration of a particle, and copper with high 
thermal conductivity intervenes between the particles of nickel steel. Therefore, the heat generated in 
the semiconductor device is emitted to the principal plane of another side good from one principal 



plane of a base material through copper. Moreover, since the nickel steel which has the coefficient of 
linear expansion near silicon is contained in the base material, degradation of the brazing filler metal 
by the stress based on a thermo cycle and a semiconductor device can be prevented. 
[0007] 

[Example] Next, with reference to drawing 2 , the semiconductor device (rectifier diode) concerning 
the example of this invention is explained. The semiconductor device of drawing 2 equips the 
electrode (not shown) of the upper surface of the silicon diode chip 2 as a semiconductor device 
which fixed like drawing 1 by the brazing filler metal 3 which consists in the center of one principal 
plane of dished metal support-plate la as a base material, and this support-plate la of solder, and this 
diode chip 2 with the cylindrical lead 5 which has the header unit 4 which fixed by brazing filler 
metal 6, and the shelter-tree fat covering object 7. In addition, the diode chip 2 consists of the 
electrode of the couple formed in the principal plane of the upper and lower sides of the silicon 
semiconductor substrate which has pn junction, and this substrate. 

[0008] The semiconductor device of drawing 2 has support-plate la of composition of differing from 
the conventional support plate 1 of drawing 1 , and others are substantially constituted identically 
with drawing 1 . Support-plate la of drawing 2 is the mixed Plastic solid of the copper particle 1 1 
and the Invar particle 12, as it consists of what carried out strip processing to dished and what mixed 
the copper particle and the particle of an Invar to 1:1 by the weight ratio is explanatorily shown in 
drawing 2 . For the mean particle diameter (diameter size) of the copper particle 1 1 and the Invar 
particle 12, in order to emit the heat of the diode chip 2 to the principal plane of another side good 
from one principal plane of support-plate la, a flat-surface configuration is one fourth of lengths of 
one side (longest side) of the diode chip 2 of four square shapes. It considers as the following 
(preferably below one sixth). 

[0009] Since support-plate la is the mixture of the copper particle 1 1 and the Invar (nickel steel) 
particles 12 and 1:1, the coefficient of linear expansion is almost middle 10xlO-6K-l of copper and 
an Invar, and has a value near the silicon which constitutes the diode chip 2. Therefore, brazing filler 
metal 3 and a semiconductor device with little degradation by the thermo cycle of the diode chip 2 
can be offered. Moreover, since it is arranged so that the copper particle 1 1 may contact or approach 
mutually between one principal plane of support-plate la, and the principal plane of another side, the 
heat-conduction way by the copper particle 1 1 is formed in the portion under the diode chip 2 of 
support-plate l a, and the heat generated with the diode chip 2 is emitted to the inferior-surface-of- 
tongue side of support-plate la good, moreover, the Plastic solid which distributed the Invar particle 
12 uniformly in copper by forming support-plate la with strip processing - easy - it can obtain - 
the copper feature (high temperature conductivity) and the feature (low expansion coefficient) of an 
Invar — balance — good — an energize - things are made Therefore, although there is little 
degradation by the thermo cycle, thermolysis nature can offer a good semiconductor device. 
[0010] 

[Modification(s)] this invention is not limited to an above-mentioned example, and the next 
deformation is possible for it. 

(1) The weight ratio of copper and an Invar is changeable in 30 - 80 % of the weight of copper, and 
the range of 20 - 70 % of the weight of Invars. 

(2) Tit can KeafinThe range which is not" fused at the time of strip processing of support^plate la. 

(3) The Invar of an example is Fe at a weight ratio. 63.4%, nickel 36%, MnO.4%, C Although it is 
0.2% of composition, composition can be changed in the range from which the coefficient of linear 
expansion near [ copper ] silicon is obtained, without restricting to this. 

(5) Let the side of the diode chip 2 be an inclined plane because of a raise in pressure-proofing. 

(6) this invention can be applied also to another semiconductor devices, such as a thyristor, without 
restricting to rectifier diode. 

(7) The strip-processing object (base material) of plate-like copper and nickel steel which follows 
this invention on the ceramic substrate of a large area or a copper substrate (metal substrate) 
comparatively can be arranged, and it can be made the composition which fixed the semiconductor 
chip on this. 



